Attenuated Listeria monocytogenes carrier strains can deliver an HIV-1 gp120 T helper epitope to MHC class II-restricted human CD4+ T cells.
Listeria monocytogenes is a facultative intracellular pathogen which, following uptake by macrophages, escapes from the phagosome and replicates in the cytoplasm. This property has been exploited using recombinant L. monocytogenes as a carrier for the intracytoplasmic expression of antigens when MHC class I-restricted cytotoxic T lymphocyte responses are required. Much less is known of the ability of these bacteria to trigger MHC class II-restricted responses. Here, we demonstrate that after ingestion of L. monocytogenes expressing a T helper epitope from the gp120 envelope glycoprotein of HIV, human adherent macrophages and dendritic cells can process and present the epitope to a specific CD4+ T cell line in the context of MHC class II molecules. No significant differences were observed when the attenuated strains were trapped in the phagolysosome or impaired in the capacity to spread intracellularly or from cell to cell. Similar results were obtained using carrier proteins that were either secreted, associated with the bacterial surface, or restricted to the bacterial cytoplasm. A dominant expression of the TCR Vbeta 22 gene subfamily was observed in specific T cell lines generated after stimulation with the recombinant strains or with soluble gp120. Our data show that in this in vitro system L. monocytogenes can efficiently deliver antigens to the MHC class II pathway, in addition to the well-established MHC class I pathway. The eukaryotic cell compartment in which the antigen is synthesized, and the mode of display seem to play a minor role in the overall efficiency of epitope processing and presentation.